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Unrrep States PaTent OFFICE,

LHENNING FRIEDRICH WALLMANN, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE
WALLMANN ENGINE COMPANY, A CORPORATION OF ILLINOIS, ORIGI-

NALLY DESIGNATED AS THE \«VALLM A\TN INTERNAL COMBUST‘ION E\TGINE--f---f"_'_'“"""_-‘ -

- COMPANY.

'INTERNAL-COM BUST.ION OIL-ENG-IN E.

| VPEGLETG&ELON formmn* wart of Letters Patent No. 690,542, dated J anua.ry 7 1902

Applica.tlon ﬁled Pebruary 3, 1900 Serial No. 3 841,

(No modgl.)

To all whom it may con)ﬂern:

away, of an autbmatically adjusta,ble 3.{;\#*0- |

!
~ Be it known that I, HENNING FRIEDRICH | member valve-actuating cam. .
- WALLMANN,a citizen of the United States,re- | Similarcharactersof reference refer tosi mi-
- siding at Ohlcan'o, in the county of Cook and | lar parts throughout the several views. -
5 State of Illmms have invented certain new | A represents the base or bed-plate of the 5 5

- and useful Improvements in Internal-Com- | engine, in which is journaled the erank-shaft
bustion Oil-Engines, of which the following | B, carrying a pair of fly-wheels C. Suapported
1s a specification. Vertlcally on the bed-plate A is a framework

My invention relates to 1ntema1-combus- D, which supports at its upper end a combus- -

1o tion engines of the two-cycle type in which tion- cylinder E and an air-pump cylinder F. 6o

a charge of eompressed air is mixed in sulit- Arran ged tandem with and forming an exten-
“able proportions with an inflammable oil-va- | sion of the air- pump cylinder F is the cylin-
por,ignited and expanded within the combus- | der G of another and smaller air-pump, the
tion-cylinder, and made to perform work | plungers ' and G' of the said pumps, re-

(5 against the piston at every outstroke of the | spectively, being formed integral, as shown, 65

| latter. In two former applications for Let- | or rigidly connected together, so as to move
- ters Patenft, Serial Nos. 718,904 and 739,962, | simultaneously under impulses imparted
filed May 31 and December 11 1899, respec-— from the crank-shaft B through crank B*and
- tively, I have shown and described engines | connecting-rod f. Within ’ohe combustion-
20 of this general type and character more es- | cylinder K is the working piston or plunger 7o
| peclally designed and adapted to the use of | B, the latter connected to and operating the.
gas as a fuel My present invention embod- _crank-shaft B through the agency of connect- . -
ies the general principles of construetion and ing-rod e and crank B’. It will- be noticed
oper atlon disclosed in the aforesaid applica- that the two cranks B’ and B* are not set in -
25 tions, but modified and changed in theirem- | parallel relation to each other on the crank- 75
" bodiment to suit the use of a liguid fuel— | shaft B, but about one-eighth of a revolution
such as gasolene, kereosene, crude petroleum, apart, the crank B, 'connected to the work- -
&e.—together with certam improvements in ing piston E, belnﬂ approximately forty-five
-~ the valve actuating and speed-controlling de_n'rees in advance of the ¢rank B? whichac-

30 mechanism as apphca.ble to an engine of thlq tuatesthe pump-plungers F' and Gr’ Thepur- 8o
type, as will be fully hereinafter described. | pose of this relative arrangement of cranks

~ To these ends my invention consists in an | will be disclesed laterin the descrlptmn of the -
internal - combustion oil -engine possessing | operation of the engine.
certain novel features of constructmn and op-| Referring to the larn‘ex air-pump F, it will

35 eration, ashereinafter described, and particu- | be noticed that the presence of the elontrated 85

- larly pomted out in the claims. plunn'er G', formed du-eetly on the upper face
| My invention is illustrated in the aecompa- of the air- pump plunﬂ'er F’, creates an annu- -
nying drawings, in which— | lar air-compression eha,mber within the cyl-

| Figure lisa view principally in central ver- | inder F, to which air is admitted on the suc-

40 tical : section, broken away, of my improved - 'tmn-btroke_throuwh the inlet-valve Hand out go
oil-engine. F1g 2 is aside view,broken away, | of which it isforced on the compression-stroke |
of the engine, showing the valve actuating | through a port I and a mixing device J past
connections and the ml—pump Fig. 3isa de-- valve K into the combustion- eyhnderE The
tail side elevation of the governor- controlled function of this air-pump is to seavenge the |

- 45 oil-pump-actuating mechanism. Figs.4t08, | combustion- cylmdemtand duringthe proper 95
~ inclusive, are diagrammatic views illustrat- | time in the latter’s operation and later to .
ing various pommons of the valve-actuating | supply [Compressed air for the combustible -
| mechamsm at different points in the strokes | charges introduced into. cylmder K, while the -
.. of the working and pump pistons; and Fig. | function of the smaller air-pump G to which o
50 9 isa viewin edn'e and sule eleva,tlon bwken i au is admltted on the suct10n~st1 oke throua‘h 100 o
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an inlet-valve L, is to facilitate the introdue-
tion of the oil fuel to the combustion-cylin-
der in a sprayed and finely-divided condition
by causing a blast of air under somewhat-
greater pressure than the air in e¢ylinder If to
impinge upon the oil on its way to the com-
bustion-cylinder, as hereinafter more particu-
larly described.

Referring now to the combustion-cylinder,
K i1s its inlet-valve, and N designates its ex-
haust-valve. The latter is normally held to
its seat by a spring, as shown, but is posi-
tively opened at and during the proper period
in the engine’s operation to effect the exhaust
and scavenging of the combustion-cylinder,
as hereinafter deseribed. 5

In asuitable canal or passage-way connect-
ing the upper end of the air-pump G with the
combustion-cylinder I provide in addition to
the regular automatie inlet-valve I of the
latter cylinder a positively-actuated fuel-con-
trolling valve O, which by means hereinafter
deseribed 1s opencd after the closing of the
exhaust-valve of the combustion-¢ylinder to
admit the o1l fuel commingled with and forced
and sprayed by compressed air from the pump
G into the latter cylinder. The inlet-valve
K of the combustion-cylinder has a hollow
stem of considerable length provided with a
plurality of fine lateral ports near its lower
end, as shown, and its casing K’ is similarly
ported near its lower end opposite the port I,
so that the compressed fuel entering through
the nollow valve-stem and the compressed air
entering through port I will be forced in op-
posite directions to meet each other in fine
sprays through the lateral portsin the valve-
stem and 1ts casing, respectively, and will en-
ter the combustion-cyvlinder past the valve K
in a thoroughly-commingled state. Further
detailed description of this mixing device is
not here given, as it is not herein specifically
claimed, but forms the subject-matter of a
companion application, Serial No. 8,132, filed
March 10, 1900. | |

Referring next to the means for supplying
oll for the combustible charge, U indicates an
oil-pump secured to a bracket U’, shown as
formed integral with the air-pump eylinderF.

M is an oil-tank, and b is a pipe through
which the oil flows by gravity to the upper
end of the oil-pump. The planger p of the
oll-pump is actuated through a rod 2? from
an eccentric s', while the slide-valve p’, that
controls the discharge of oil from the valve-
chest, is actuated through a similar rod 3
and eccentrics. Thespecific construction of
this oil-pump is not herein shown and de-
scribed, as it is practically the same as the
well-known Brayton oil-pump and possesses
no novelty of itself.

IFig. 8 illustrates a governor - controlled
mechanism I have devised for automatically
regulating the stroke of the oil-pump plunger
in accordance with the speed of the engine.
The eccentric s’ is pivoted at s*in the end of
the shaft I3 and has an are-shaped slot s® cut

!

)

'said valves, as hereinafter described.
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therethrough and playing over a pin s!, which
latter is concentric with the shaft B. The ec-
centric is connected by an arm ¢’ and link ¢

with a centrifugal ball-governor T, mounted

in one of the fly-wheels C. When the arms

70

of the governor spread, in consequence of in-

creased speed, against the resistance of the
springs 73, normally tending to draw them to-
agether, the eccentric s" will be drawn toward
or to a concentric position with relation to
the shaft I3, whereby the stroke of the oil-
pump plunger will be shortened or caused to
cease altogether, thereby reducing or cutting
off the supply of oil to the combustion-cylin-

75

30

der through the pipe a, which, as shown in

Fig. 1, 1leads from the valve-chest v to a point
in the canal connecting the air-pump & with
the combustion-cylinder befween said air-
pump and the fuel-controlling valve O.
Referring now to the mechanism for actu-

ating and controlling the valves Oand N, P PP

designate a pair of standards mounted on
top of the eylinders E and . 1In the upper
ends of these standards is suitably journaled
a horizontal rock-shaft Q. Rigidly secured
on this rock-shaft are a pair of tappets ¢ and
¢', which at their outer ends engage the stems
of the valves N and O, respectively, at the
richt times to effect the proper actuation of
The
rock-shaft Q is positively actuated from the
crank-shaft I3 through the agency of a quad-
ruple-faced governor-controlled cam-disk R’
on said crank-shaft, said cam-disk engaging
and actuating a roller r, journaled in the
lower end of a rod 7*, which is slidably sup-
ported in a sleeve *, pivoted to a bracket 7,
supported on the bed-plate A. The upper
end of the rod 7% is connected to a short arm
ri, fast on one end of the rock-shaft Q. The
cam-disk R’ has four faces formed on ifs pe-
riphery. 'The highestface4 extendsthrough
a little over ninety degrees and the lowest
face 1 through approximately forty-five de-
orees. The faces 4 and 1 are the working
faces of the cam, the rest of its periphery be-
ing divided between the two intermediate
faces 2 and 3, which are of the same heighm

On the shaft I3, adjacent to the cam R/, is
rotatably mounted a disk R, which is con-
nected on opposite sides of its center by links
[ I with the centrifugal governor T, so as to be
oscillated on its central bearing by the varia-
tionsof the governor-arms. T'hisdiskthrough
approximately three-fourths of its circumfer-
ence has aradius equal to the lowest face 1 of
the cam R’, and through the remainder of its
circumference it has a radius equal to the
radins of the highest face 4 of the cam R'.
(See Figs. 6 and 9.) The width of the roller

rissubstantially equal tothe combined widths

of the cam R'and the disk R, so as to be en-
gaged by both the latter, as plainly shown in
Fig. 9. The cam R'and the disk R are so ar-

ranged relatively to each other that when the
engine is running at normal speed the high
face 5 of the disk R will lie alongside of and
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| -remster with the highest face 4 of the cam R/,
80 thet the disk R wﬂl have no effect on the
~ operation of the cam R’ to vary its control of
the valves; but when the speed of the engine
5 TiSes beyend the desired limit the face 5 of the

disk R will be shifted so as to have the effect |

of extending or prolonging the face 4 of the
cam for a purpose and with the results here-
inafter desecribed. - ~-

10 S indicates an igniter located in the upper
or inner end of the combustion-cylinder. It
may be of any known and approved type and

- construction and is not therefore shown and
deseribed in detail. o -

15 The operation of my 1mp1eved 011 engineis

- asfollows: With the parts as shown in Fw*s
1 and 2 the working piston E' has eompleted
its inward stroke a,nd is just starting on its

outward or working stroke, eubstentmlly as

20 dlaﬂ'mmmetlcally mdwated in Fig. 8. The
descent of the cam-roller » from the face 2 to

‘the lowest face 1 of the eam, as shown in Fig.
'8, has just opened the fuel- eentrelhnﬂ' valve
O. Theoil-pump plunger p and the plun QOeTs

25 I and G’ of the two air-pumps are all entren'ed
in foreing into the working cylinder, pest the
valve O and through the. hollew stem of the
valve K and the mixerJ,the componentsof the
next combustible eharge The oil entering

30 the canal between the air- -pump & and the
combustion- cylinder from the pipeais caught
by the blast of air from the pump G and forced

‘Infine sprays past the open valve O down into

~ the casing K' through the long hollow stem of

35 valve K and the mixer J, where it 18 vapo-

- rized by the heatof the latter and meeting and

commingling with theair supphed by the com-

. pressor F through port I passes in a highly- |

- combustible state into the working eylinder:

40 E. Whentheairandoil pumpy Dlunn'ers have.

. eompleted their forcing strokes, the work-/;

' ing piston is about ene-elxth down on 1Le

. working stroke. The combustible charge is.

~ then wnlted and the resulting. explosmn an-

45 temetleellv drwes the valve K to its seat

to prevent back-firing and forces the work-

ing piston E’' to the outward limit of 1ts
stroke, asindicated diagrammaticallyin Figs

4 and 7 thus performing work on the crenk-

50 shaft. Durmn' this complete outward stroke
of piston B’ the cam-roller has traveled over
the faces 1 and 3 of the cam. As it mounted
from face 1 to face 3 it allowed the fuel-con-
trolling valve O to close to its"seat under the

55 action of its spring, and as it mounts from

face 3 to face 4 it CAUSes the exhaust-valve N

to open, as shown in Fig. 4, but does not af-
fect the closed condition of valve O, Fig. 7.

| Meanwhile the plungers p, F', and @' have
- 60 all followed forty-five deﬂ'rees behind the
. working piston E’ on itsoutw vard stroke, draw-
ing 1n air and oil for the next charo'e ~As
now the working piston E' moves inwar dly

. from its 011twa,rd limit, asshown in Fig. 4, to

65 the position indicated in Fig. 5 it ezpele the

than the latter half of this lﬁevementf*by a

scavenging blast of air from the air-pump F

thrpucrh port I and mixer J, the plunger F'

having begun its compressing stroke. Asnow
the cam- 1oller descends from face 4 to face 2

of the cam, Fig. 5, the exhaust-valve N eleses,'

and duunﬂ' the tmvel of the roller over the
face 2 of the cam air is being compressed by

face 1 of the cam the fuel-controlling valve O

will again be lifted, the next charge ef mixed

air end cll-vapor will rush into the combus-

herem-deserlbed eyele of eperatwm will be
repeated.

70

75
all three plungers E', F, and G'; but-as the -

| cam-roller descends enee more frem face 2 to -

30

tion-cylinder through the mixer J, and the

It will be observed that owmﬂ' to the fact :

that the fuel and the air for the eembustlble.
charge both enter the combustion - - ¢ylinder

mmulteneouslv through the mixer J, but not -

In parallel directions, it is essential in order
to insure the iutroduection of the fuel that the
latter should enter the cylinder at a greater
pressure than the com pressed air. Th1s. is
conveniently effected in the mechanism I
haveshown by reason of the fact that the com-
pressor F through the first half of its forcing
stroke is scavenging the eembustwn-eyhndm

‘and begins to compress air for the next charge

only on the closing of the exhaust-valve of

the combustion-cylinder, while the pump G

1s compressing air for spraying and blowing

In the fuel from the beginning of its fercmn'_.

I00

stroke to the time the Valve 0. ‘opens. The _'
air impelling the fuel into the combustion-

cylinder past valve O and longitudinally
through mixer J is thus under greater pres-
sure tha,n the air for the. eembustlble charge
entering the combustion - cylinder throun"h

105

port I and the lateral ports in the mixer- J i
which prevents the fuel being held in cheek -

~or driven back through its 1ntreduetory pas-

sage and insures its pleper élelweryr to the
combustion-cylinder. «

Referring now to the action of the dlsk R

with 1elat10n to the cam R/, it will be noted

110

that the function of the sald disk is to gov-

ern the speed of the engine by delaymﬂ' the
closing of the exha ust-velve N when the speed

exceeds the desired limit. Referring to Fig.
6, it will be observed that the spreading of

the governor-arms under abnormal speed re-
sults in turmng the disk R a greater or less
distance in a direction opposite to the rota-
tion of the cam R/, thereby shifting the high

face 5 of the disk pertly eut of reglster wn;h
the face 4 of the cam, and thus in effect ex-
tending or pr 01011*3‘1]]0‘ the face 4 of the cam

throuﬂ'h a frreater arc, so that the roller is

Ity

% ZE)

12§ |

later in deseendmw to the face 2 and the ex- -
haust-valve N is later in closing, Fig. 6, and

eonsequently a smaller charge of eempressed
alr 1s admitted to the workmn' cylinder.
Hevmﬂ' thus deseribed my mventlen what

139. o

Iclaim as new, a,nd desu'é te secure by Lettels |

~burned products of cembuetwn past theopen | Patent, is—
valve N, being assisted throucrh eh -:rhtly more

1. In_en oil-engine, in combination a com-




bustion-cylinder, a low-pressiire air-pump for
secavenging the combustion-cylinder through
a portion of the return stroke of the piston
therein and for supplying compressed air for

the combustion of the fuel after the scaveng-

ing operation has been completed, a high-
pressure air-pump operating simultaneously
with said low-pressure air-pump and having

- its discharge-port connected with the inlet-

10

20

25

30

valve of the combustion-cylinder through a
suitable canal or passage-way, an oil-pump
for supplying oil fuel to the combustion-cyl-
inder and having its delivery connected to
said canal, whereby the compressed air de-
livered by said high-pressure air-pump im-
pinges upon the oil and sprays and forces the
same into the combustion-cylinder, a posi-
tively-actuated controlling-valveinsaid canal
governing the time of admission of the oil
fuel to the combustion-eylinder, and a mixer
in said canal between the controlling-valve
and the combustion-cylinder.

2. In an oil-engine, in combination a com-
bustion-cylinder, a low-pressure air-pump
adjacent to and parallel with the combustion-
cylinder and having its discharge-port con-
nected with the latter, a high-pressure air-
pump in alinement with the low-pressure air-
pump and operating simultaneously there-
with, the connected plungers of said air-
pumps following the piston of the combus-
tion-cylinder approximately one-eighth of a

600,542

[ turn of the erank-shaft, a delivery-canal con-

necting the discharge-port of the high-pres-
sure air-pump with the combustion-cylinder,
a liquid-fuel pump having its delivery con-
nected to said canal, and a positively-actua-
ted controlling-valve in said canal governing
the time of admission of fuel to the combus-
tion-cylinder.

3. In an oil-engine, in combination a com-

bustion-cylinder, means for supplying. com-

pressed air thereto, an oil-pump for supply-
ing oil thereto to be mixed with said com-
pressed air and form a combustible charge,
an adjustable cam on the crank-shatt, cam-
actuated connections between said cam and
the exhaust-valve of the combustion-cylin-
der, and a governor mechanisin mounted on
a moving part of the engine and connected
with and controlling both the actuating mech-
anism of the oil-pump, thereby regulating the
amount of fuel fed to the combustion-eylin-
der, and also the adjustable cam, and through
the latter governing the time of closing the
exhaust-valve of the combustion-cylinder.

In testimony that I c¢laim the foregoing as
my inventionI havehereunto signed my name
in the presence of two witnesses.

HENNING FRIEDRICH WALLMANN:

YWitnesses:
SAMUEL N. POND,
J. K. LAMBERT.
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